(19) JAPANESE PATENT OFFICE (JP) 
(12) Publication of Unexamined Patent Application (KOKAI) (A) 
(11) Japanese Patent Application Kokai Number: Hl-237591 
(43) Kokai Publication Date: September 22, 1 989 
(5 1 ) Int. CI. 4 Identification Symbol JPO File No. 



G09F 


9/00 


348 


Q-6422-5C 


G02F 


1/133 


301 


8806-2H 






324 


7370-2H 


G09F 


9/00 


350 


A-6422-5C 



Request for Examination: Not requested Number of Claims: 4 (8 pages total) 

(54) Title of the Invention: LIQUID CRYSTAL DISPLAY DEVICE 

(21) Application Number: S63-64580 

(22) Filing Date: March 17, 1988 

(72) Inventor: Shozo Takeno 

c/o Toshiba Coiporation, Yokohama Operations 
8 Shinsugita-cho, Isoko-ku, Yokohama-shi, Kanagawa 

(7 1 ) Applicant: Toshiba Corporation 

72 Horikawa-cho, Saiwai-ku, Kawasaki-shi, Kanagawa 

(74) Agent: Noboru Karasawa, Patent Attorney, and three others 



Translated by OSTrans, llc 
Phone: 800-803-9896 



Japanese Patent Application Kokai Number: HI -23 7591 



SPECIFICATION 

1. Title of the Invention 

LIQUID CRYSTAL DISPLAY DEVICE 

2. Claims 

(1) A liquid crystal display device comprising a liquid crystal panel, a plurality of tape 
carriers on which driving ICs that drive this liquid crystal panel are mounted, and circuit wiring 
that inputs [power] into each of these tape carriers, 

this liquid crystal display device being characterized in that 

the terminals of the peripheral edge portions of the above-mentioned liquid crystal panel and 
the terminals of the tape carriers are connected via anisotropic conductive films, the tape carriers 
are bent in the direction of depth with respect to the connecting surfaces in the vicinity of the 
outsides of these connection parts, 

[the device] further comprises a frame-form case made of metal in which a front surface part 
that covers the peripheral edge portions of the above-mentioned liquid crystal panel and depth 
parts that are oriented in the direction of depth from the outer periphery of this front surface part 
are formed by bending, the above-mentioned circuit wiring is integrally formed on the inside 
surfaces of these case depth parts, the connection parts of the liquid crystal panel and tape 
carriers that are connected by the anisotropic conductive films are covered and pressed from the 
front side by the front surface part of the above-mentioned case, the outsides of the portions of 
the tape carriers that are bent in the direction of depth are covered by the above-mentioned depth 
parts [of the case], and the input terminals of the above-mentioned tape carriers are connected to 
the terminals of the circuit wiring formed as an integral part of the above-mentioned case. 

(2) A liquid crystal display device comprising a liquid crystal panel, a plurality of tape 
carriers on which driving ICs that drive this liquid crystal panel are mounted, and circuit wiring 
that inputs [power] into each of these tape carriers, 

this liquid crystal display device being characterized in that 

the terminals of the peripheral edge portions of the above-mentioned liquid crystal panel and 
the terminals of the tape carriers are connected via anisotropic conductive films, the tape carriers 
are bent in the direction of depth with respect to the connecting surfaces in the vicinity of the 
outsides of these connection parts, 

[the device] further comprises a case made of metal which is disposed on the outsides of the 
above-mentioned liquid crystal panel and tape carriers, this case comprises an outer frame made 
of metal in which a front surface part that covers the peripheral edge portions of the above- 
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mentioned liquid crystal panel and joining parts that are oriented in the direction of depth from at 
least portions of the outer periphery of this front surface part are formed by bending, and a case 
body made of metal which is joined by bonding to the joining parts of the above-mentioned outer 
frame and which forms the depth parts of the case, the above-mentioned circuit wiring is 
integrally formed on the inside surfaces of this case body, the connection parts of the liquid 
crystal panel and tape carriers that are connected by anisotropic conductive films are covered and 
pressed from the front side by the front surface part of the above-mentioned case, the outsides of 
the portions of the tape carriers that are bent in the direction of depth are covered by the above- 
mentioned depth parts [of the case], and the input terminals of the above-mentioned tape carriers 
are connected to the terminals of the circuit wiring formed as an integral part of the above- 
mentioned case. 

(3) The liquid crystal display device according to Claim 1 or 2, which is characterized in 
that the device comprises a tightening frame that is disposed on the inside of the case, this 
tightening frame [is a frame in which] a retaining part that faces the front surface part of the 
above-mentioned case and tightening parts that face the comer parts of the depth parts of the 
above-mentioned case from the outsides of the comer parts of the above-mentioned retaining 
part are formed by bending, the connection parts of the liquid crystal panel and tape carriers that 
are connected by anisotropic conductive films are clamped from the inside and outside by the 
front surface part of the above-mentioned case and the retaining part of the tightening frame, and 
the depth parts of the case and the tightening parts of the tightening frame are tightened and 
fastened. 

(4) The liquid crystal display device according to Claim 1, 2 or 3, which is characterized in 
that the liquid crystal panel [is a panel in which] the comer parts of the glass substrates on which 
terminals used for connection with the tape carriers are lined up are cut away. 

3. Detailed Description of the Invention 

(Object of the Invention) 

(Field of Industrial Utilization) 

The present invention relates to a liquid crystal display device in which the mounting 
structure of the ICs, etc., used for driving is improved. 
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(Prior Art) 

In various types of liquid crystal display devices such as liquid crystal televisions, the display 
part is formed with a large size; however, it is desirable that the electronic circuits other than the 
display part be as small as possible, and that these circuits be assembled in a compact manner. 

Conventionally, wire bonding (hereafter [abbreviated to] "WB") 9 tape automatic bonding 
(hereafter [abbreviated to] 'TAB"), flip-chip bonding (hereafter [abbreviated to] *TCB"), and the 
like have been used for the assembly of electronic circuits of this type. In all of these methods, 
naked ICs are used as the driving ICs, and it may be said that these are high-density IC mounting 
techniques that aim at miniaturization rather than ICs contained in flat packages. 

Among these [techniques], TAB is superior to WB in terms of mass production 
characteristics, and is superior to FCB in terms of stress reliability; furthermore, this technique 
can easily accomplish the mixed mounting of resistor, capacitor, inductor (hereafter [referred to 
as] "R.C.L.") passive part chips used in spurious noise reduction filters. Accordingly, this 
technique is widely used as an IC mounting technique in liquid crystal televisions. 

For example, in high-precision, high-image-quality liquid crystal televisions, approximately 
100,000 thin-film transistors (hereafter [abbreviated to] *TFTs") are respectively arranged in a 
regular manner in the row and column directions in the display region of a set in which the 
diagonal size of the display parts of the glass substrates is 4 inches. These respective TFTs 
constitute unit pixels, and are connected to an independent transparent electrode for each of these 
unit pixel regions; these TFTs open a liquid crystal shutter by applying a certain specified 
potential to a counter electrode which is disposed with a liquid crystal interposed. 

The above-mentioned respective TFTs are connected to numerous terminals (arranged on the 
peripheral edge portions of the glass substrates) by parallel lead wires in both the row and 
column directions. For example, in a device with a diagonal size of 4 inches, 220 terminals are 
disposed in the row direction, and 480 terminals are disposed in the column direction*. The 
corresponding TFTs are driven by applying a voltage to these [terminals] at a specified 
controlled timing, so that the liquid crystal shutters corresponding to these TFTs are opened and 
closed (including halftones). Accordingly, a full color display can be achieved by superimposing 
color filters on these liquid crystal shutters, and causing light to pass through. 



* Translator's note: The terms •'row" and "column" appear to be consistently reversed in the Japanese source 
document; our translation faithfully reflects the wording in the original text 
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As was described above, 220 terminals are disposed in the row direction and 480 terminals 
are disposed in the column direction on the peripheral edge portions of the glass substrates of the 
liquid crystal panel, and the connecting structure of these terminals and the driving ICs is a 
problem. For example, in regard to the column direction, the opposite side is also used; 
accordingly, assuming that 240 terminals are connected on one side of 80 mm, the pitch of the 
terminals is 333 |im. Furthermore, assuming that 220 terminals are connected on one side of 
60 mm in the case of the row direction, the pitch of the terminals is 272 jim, so that a technique 
for connecting numerous [terminals] at a high density is required. 

Conventionally, as is shown in Figure 5, [a technique has been used in which] the numerous 
terminals disposed on the peripheral edge portions of the liquid crystal panel 1 1 and the tape 
carriers 13 on which the naked driving ICs 12 are mounted are connected, and these tape carriers 
1 3 are connected to a printed board 14 using a glass-epoxy laminated board as a base, on which 
circuit wiring for the above-mentioned ICs 12 is formed. 

In order to connect the above-mentioned ICs 12 and tape carriers 13, gold (Au) bumps are 
formed on the terminals of the ICs 12, and the copper (Cu) leads of the tape carriers 13 are plated 
with tin (Sn). Then, after these connection positions have been aligned, heat and pressure are 
applied so that an Au/Sn eutectic [alloy] is formed, thus integrally joining the respective parts. 
The number of output terminals of the above-mentioned ICs 12 is 120, and the number of output 
terminals of the tape carriers 13 connected to these output terminals is 120, formed at (for 
example) a pitch of 333 nm in accordance with the pitch and number of the terminals of the 
liquid crystal panel 1 1 . Then, after these terminals are caused to face each other, the terminals 
are connected by interposing anisotropic conductive films, and applying heat and pressure to 
these parts. Furthermore, as was described above, since the number of terminals on one side is 
240 in the column direction, and the number of terminals of the tape carriers 13 is 120, two tape 
carriers 13 are used on each side. 

The above-mentioned anisotropic conductive films are band-form thin films in which 
conductive particles are scattered throughout an organic material. The resin is softened and 
crushed by the application of heat and pressure, so that the conductive particles connect [the 
terminals] in a state in which [these particles] are sandwiched between the corresponding 
terminals of the liquid crystal panel 1 1 and of the tape carriers 13. 

(Problems that the Invention is to Solve) 

The connection parts connected by the above-mentioned anisotropic conductive films have a 
weak bonding strength, and if an external force oriented in the stripping direction is applied to 
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these parts, the connections between the terminals of the liquid crystal panel 1 1 and the terminals 
of the tape carriers 13 that were in an electrically connected state are separated, so that open 
terminals are generated. Thus, there are problems in terms of reliability. 

Furthermore, in a liquid crystal television, it is desirable that the width dimension of the 
frame edge portions formed around the outer periphery of the display part be as small as possible 
even if the area of the display part formed by the liquid crystal panel 1 1 is large. However, in the 
above-mentioned construction, since the printed board 14 on which the circuit wiring is formed 
is disposed in a planar configuration on the outside of the liquid crystal panel 1 1, the width of the 
above-mentioned frame edge portions cannot be reduced. In order to form a filter circuit that is 
used to reduce spurious radiation noise that arises in the case of on-the-air reception, and a 
resistance circuit that is used to delay (smooth) the rise (or fall) of the pulse waveform, etc., 
various types of R.C.L. passive part chips are mounted on this printed board 14 in numbers of up 
to approximately 60 to 80 chips. Furthermore, [both] the circuit wiring formed here and wiring 
used for the connections with the input terminals of the tape carriers 13 that are interposed 
between [the printed board 14] and the input terminals of the ICs 12 are required, so that a 
[wiring] area of a certain considerable size is required. 

The width of the above-mentioned frame edge portions depends directly on the area of the 
above-mentioned printed board 14; since this [printed board] is large, the width of the frame 
edge portions is also increased to a large size. Accordingly, a liquid crystal television which has 
a large external size for the display area is produced, which runs counter to the reduction in size 
that is the original object of a liquid crystal television. 

The object of the present invention is to provide a liquid crystal display device in which no 
faulty connections are generated in the terminal parts of the liquid crystal panel, and in which the 
area of the frame edge portions surrounding the display part is small. 

(Constitution of the Invention) 

(Means for Solving the Problems) 

The invention of Claim 1 is a liquid crystal display device comprising a liquid crystal panel, 
a plurality of tape carriers on which driving ICs that drive this liquid crystal panel are mounted, 
and circuit wiring that inputs [power] into each of these tape carriers, this liquid crystal display 
device being characterized in that the terminals of the peripheral edge portions of the above- 
mentioned liquid crystal panel and the terminals of the tape carriers are connected via anisotropic 
conductive films, the tape carriers are bent in the direction of depth with respect to the 
connecting surfaces in the vicinity of the outsides of these connection parts, [the device] further 
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comprises a frame-form case made of metal in which a front surface part that covers the 
peripheral edge portions of the above-mentioned liquid crystal panel and depth parts that are 
oriented in the direction of depth from the outer periphery of this front surface part are formed by 
bending, the above-mentioned circuit wiring is integrally formed on the inside surfaces of these 
case depth parts, the connection parts of the liquid crystal panel and tape carriers that are 
connected by the anisotropic conductive films are covered and pressed from the front side by the 
front surface part of the above-mentioned case, the outsides of the portions of the tape carriers 
that are bent in the direction of depth are covered by the above-mentioned depth parts [of the 
case], and the input terminals of the above-mentioned tape carriers are connected to the terminals 
of the circuit wiring formed as an integral part of the above-mentioned case. 

The invention of Claim 2 is [characterized in that] instead of the case of Claim 1, the case 
comprises an outer frame made of metal in which a front surface part that covers the peripheral 
edge portions of the liquid crystal panel and joining parts that are oriented in the direction of 
depth from at least portions of the outer periphery of this front surface part are formed by 
bending, and a case body made of metal which is joined by bonding to the joining parts of the 
above-mentioned outer frame and which forms the depth parts of the case, and the circuit wiring 
is integrally formed on the inside surfaces of this case body, 

The invention of Claim 3 is [characterized in that] in addition to the construction of Claim 1 
or 2, [the device] comprises a tightening frame that is disposed on the inside of the case, this 
tightening frame [is a frame in which] a retaining part that faces the front surface part of the 
above-mentioned case and tightening parts that face the corner parts of the depth parts of the 
above-mentioned case from the outsides of the corner parts of the above-mentioned retaining 
part are formed by bending, the connection parts of the liquid crystal panel and tape carriers that 
are connected by anisotropic conductive films are clamped from the inside and outside by the 
front surface part of the above-mentioned case and the retaining part of the tightening frame, and 
the depth parts of the case and the tightening parts of the tightening frame are tightened and 
fastened. 

The invention of Claim 4 is [characterized in that] in the construction of Claim 1, 2 or 3, the 
liquid crystal panel [is a panel in which] the comer parts of the glass substrates on which 
terminals used for connection with the tape carriers are lined up are cut away. 

(Operation) 

In the invention of Claim 1, the tape carriers connected to the liquid crystal panel are bent in 
the direction of depth with respect to the connection surfaces in the vicinity of the outsides of the 
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connection parts, and these connection parts and bent portions are covered from the outside by 
the case. Furthermore, the connection parts are pressed from the front side by the front surface 
part of the case. Accordingly, no external force oriented in the stripping direction is applied to 
the connection parts, so that no faulty connections are generated in the terminal portions of the 
liquid crystal panel, and a good connected state is maintained. Furthermore, since the tape 
carriers and case are both bent in the direction of depth with respect to the surface of the liquid 
crystal panel, and since the circuit wiring is integrally formed on the case, the width of the frame 
edge portions surrounding the liquid crystal panel can be conspicuously reduced, so that the 
external size can be reduced relative to the display area of the liquid crystal panel. 

In the invention of Claim 2, since an outer frame and a case body on which the circuit wiring 
is formed are separately manufactured and then joined by bonding in the formation of the case, 
manufacture is facilitated. 

In the invention of Claim 3, since the regions where the liquid crystal panel and tape carriers 
are connected by anisotropic conductive films are clamped from the inside and outside by the 
front surface part of the case and the retaining part of a tightening frame, and since the depth 
parts of the case and the tightening parts of the tightening frame are tightened and fastened at the 
comer parts of the display panel, sufficient tightening can easily be accomplished. 

In the invention of Claim 4, there are no corner parts on the glass substrates forming [the 
portions of] the external shape of the liquid crystal panel that have the maximum size; 
accordingly, tightening such as that described above can easily be accomplished without 
increasing the size of the external shape. 

(Embodiments) 

One embodiment of the present invention will be described below with reference to the 
figures. 

In Figures 1 and 2, the liquid crystal panel 1 1 is [an assembly] in which numerous TFTs and 
transparent electrodes, etc., that form unit pixels are disposed on two glass substrates 1 1 A and 
1 IB, and a liquid crystal is sealed between these two glass substrates 1 1A and 1 IB, as in 
conventional [liquid crystal panels]. Furthermore, the back surface-side glass substrate 1 1 A is 
formed with a larger size than the front surface-side glass substrate 1 IB, so that the edge parts of 
this back surface-side glass substrate 1 1A protrude to the outside, and oblique parts 1 la are 
formed by cutting away the four corner parts of these protruding edge parts. Moreover, the 
liquid crystal panel 1 1 need not be a so-called TFT-LCD using the above-mentioned TFTs; this 
liquid crystal panel 1 1 may be some other active matrix display device or dot matrix display 
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device. In any case, the liquid crystal panel 1 1 has glass substrates 1 1 A and 1 IB, and numerous 
lead terminals used to drive the pixels are disposed on the peripheral edge portions (on three 
sides in the case shown in the figures) of the back surface-side glass substrate 1 1 A. The numbers 
of these terminals, i.e., the number m in the vertical direction and the number n in the horizontal 
direction, are generally indicated by Z = m x «, where Z is the total number of pixels, For 
example, if Z= 105,600 pixels are lined up on a display surface with a diagonal size of 4 inches 
in the liquid crystal panel 11, then 220 terminals in the vertical direction and 480 terminals in the 
horizontal direction are required. Furthermore, in regard to the driving ICs that drive the 
respective pixels via these respective terminals, for example, ICs in which 1 10 elements are 
contained in one chip are used in the vertical direction, and ICs in which 120 elements are . 
contained in one chip are used in the horizontal direction. Specifically, driving in the vertical 
direction is performed using two ICs with 110 elements, and driving in the horizontal direction is 
performed using four ICs with 120 elements. 

Here, the vertical sides and horizontal sides of the display part with a diagonal size of 4 
inches are 40 mm x 80 mm. If the pitch of the terminals disposed on the peripheral edge 
portions of the liquid crystal panel 1 1 is less than 200 |im, a high degree of connection 
technology is required, so that connection becomes difficult. Accordingly, the terminal pitch is 
set at 333 jxm by dividing the direction of the horizontal sides into upper and lower sides, and 
installing two ICs on each of these sides. Furthermore, in the vertical direction, the terminal 
pitch is 272 jim even on a single side, so that two ICs are installed on a single side alone. 

Both of such vertical direction ICs 12 Y and horizontal direction ICs 12X are respectively 
mounted on and electrically connected to a plurality of corresponding tape carriers 13Y and 13X. 
In this connection (as in a conventional device), following the positional alignment of the 
terminals of the ICs 12X and 12Y on which gold (Au) bumps are formed and the terminals of the 
tape carriers 13X and 13Y constituting a polyimide film base in which copper (Cu) leads are 
plated with tin (Sn), the terminals are joined by applying heat and pressure so that Au/Sn eutectic 
[crystallization] is caused to take place. Below, this will be referred to as ILB (inner lead 
bonding). 

Next, the carrier tapes 13X and 13 Y on which the ICs 12X and 12Y have been mounted as 
described above are connected to the terminals on the peripheral edge portions of the liquid 
crystal panel 11. This will be referred to below as OLB (outer lead bonding). This connection is 
accomplished using anisotropic conductive films. Specifically, the terminals of the liquid crystal 
panel 1 1 and the output terminals of the tape carriers 13X and 13Y are formed at the same pitch; 
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then, after the positions of these terminals are aligned, anisotropic conductive films are 
interposed, and the terminals are connected by the application of heat and pressure. 

16 indicates a case made of metal; for example, this case is formed by a metal plate 
consisting of thin stainless steel, etc., with a thickness of approximately 0.5 to 1.0 mm. This case 
16 has a frame shape comprising a planar front surface part 16a that covers the front surface 
peripheral edge portions of the above-mentioned liquid crystal panel 1 1, and depth parts 16b 
which are bent at right angles (as shown in the figures) or even more acute angles in the direction 
of depth from the outer periphery of the above-mentioned front surface part 16a. Furthermore, 
oblique joining surfaces 16c which correspond to the respective oblique parts 1 la of the above- 
mentioned liquid crystal panel 1 1 are formed on the four corner parts of the depth parts 16b, and 
fastening holes 17 are formed in these joining surfaces 16c. Moreover, circuit wiring 18 is 
integrally formed on the inside surfaces of the depth parts 16b. This circuit wiring 18 
respectively connects the terminals of the above-mentioned driving ICs 12X and 12Y, and 
provides specified voltages or signals to the input terminals of the driving ICs 12X and 12Y. 
Such a shape can easily be obtained by deep drawing. 

19 indicates a tightening frame made of metal, which is disposed on the inside of the above- 
mentioned case 16. In this tightening frame 19, a retaining part 19a which faces the front surface 
part 16a of the above-mentioned case 16, and tightening parts 19b which face the joining 
surfaces 16c at the comer parts of the depth parts 16b of the above-mentioned case 16 from the 
outsides of the four corner parts of the above-mentioned retaining part 19a, are formed by 
bending. Furthermore, fastening holes 20 are formed in these tightening parts 19b. 

After the above-mentioned respective tape carriers 13X and 13Y have thus been connected to 
the terminals of the liquid crystal panel 11, [the tape carriers] are bent in the direction of depth 
with respect to the connecting surfaces in the vicinity of the outsides of the connection parts as 
shown in the figures. In this case, if the polyimide base film corresponding to the bent parts is 
partially removed, no stress is generated in the OLB parts during bending. 

In this state, the above-mentioned case 16 is caused to cover [the liquid crystal panel 11] 
from the side of the front surface of the liquid crystal panel 1 1, the OLB parts of the terminals of 
the liquid crystal panel 1 1 and the tape carriers 13X and 13Y connected by the anisotropic 
conductive films are covered from the front side by the front surface part 16a, and these parts are 
pressed by interposing a cushioning material 21 such as rubber, thus providing protection so that 
the bonded portions are not stripped. Furthermore, the portions of the tape carriers 13X and 13Y 
that are bent in the direction of depth, and the ICs 12X and 12Y that are mounted on these 
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portions of the tape carriers, are covered and protected from the outside by the depth parts 16b of 
the case 16. 

Furthermore, the tightening frame 19 is disposed on the inside of the above-mentioned case 
16, so that the connection parts of the liquid crystal panel 1 1 and tape carriers 13X and 13Y that 
are connected by the anisotropic conductive films are clamped (with a cushioning material 22 
such as rubber interposed) from the inside and outside by the front surface part 16a of the case 16 
and retaining part 19a of the tightening frame 19. Moreover, the joining surfaces 16c of the 
corner parts in the depth parts 16b of the case 16 and the tightening parts 19b of the tightening 
frame 19 are fastened together by means of screws, etc., via the fastening holes i 7 and 20 with 
spacers interposed between the two parts. 

Thus, if a tightening frame 19 is used, the OLB parts can be tightened and fastened much 
more firmly. 

Thus, since the OLB parts, which have a relatively weak bonding strength, are covered and 
protected by the front surface part 16a of the case 16, there is no application of a force oriented 
in the stripping direction to these parts, so that a stable connected state can be maintained, thus 
improving the reliability. Furthermore, since the tape carriers 13X and 13 Y that are connected to 
the terminals of the liquid crystal panel 1 1 and the case 16 that covers these parts are both bent in 
the direction of depth with respect to the surface of the liquid crystal panel 1 i, there is no 
positioning of ICs, printed boards or the like around the display part of the liquid crystal panel 
1 1. Accordingly, the width of the so-called frame edge portions around the display part is not 
increased as in conventional [devices], and the dimensions of these frame edge portions can be 
reduced relative to the area of the display part, so that the overall device can be made more 
compact. 

Furthermore, the input terminals of the tape carriers 13X and 13Y are connected by soldering 
to the terminals of the circuit wiring 18 that is integrally formed on the inside surfaces of the 
depth parts 16b of the above-mentioned case 16. Specifically, the input-side terminals of the 
above-mentioned ICs 12X and 12Y are connected to the circuit wiring 18 via the tape carriers 
13X and 13Y. Moreover, in order to endow the case 16 with the function of an electromagnetic 
shield in electrical terms, several locations where noise is [to be] reduced are connected to the 
ground parts of the circuit wiring 18. As a result, there is no need for the separate installation of 
printed boards used to form circuit wiring as in conventional [devices], so that [the device] can 
be made more compact. 
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Next, the method used to accomplished the direct integral formation of the circuit wiring 18 
on the inside walls of the depth parts 16b of the above-mentioned case 16 will be described. 

First, in the metal material consisting of (for example) a stainless steel plate with a thickness 
of 0.5 mm that is used to form the case 16, a copper foil with a thickness of 25 ^im is integrally 
pasted to the inside walls of the portions corresponding to the depth parts 16b by means of an 
epoxy resin. Next, the desired circuit wiring is formed by ordinary processes such as coating 
with a photoresist, exposure, developing and etching. Furthermore, an insulating paste is formed 
in two laminated layers, and a perfect insulating film that is free of pinholes is formed by a 
printing process. In this case, a state is produced in which the underlying copper foil is exposed 
only in the through-hole portions. Then, a copper paste is applied from above by printing and is 
hardened, so that circuit wiring consisting of two wiring layers is obtained. Furthermore, a 
solder resist is applied by printing on top of this; this coating is performed so that the above- 
mentioned underlying copper foil is exposed in places where connections will be made with the 
input terminals of the tape carriers 13X and 13Y and places where the passive part chips will be 
soldered afterward. Then, the plate material on which this circuit wiring has been integrated is 
subjected to bending and deep drawing, so that the case 16 is formed. Next, passive part chips, 
e.g., R.C.L. chip parts that form LC filters or RC filters that are used to reduce spurious radiation 
noise, are mounted by soldering on the portions where the above-mentioned underlying copper 
foil is exposed, thus forming circuit wiring 1 8 that is integrated with the case 16. 

As was described above, after the case 16 is mounted on the liquid crystal panel 1 1, the input 
terminals of the tape carriers 13X and 13Y are connected by soldering to the above-mentioned 
circuit wiring 18. If necessary, furthermore, the case 16 and the ground parts of the circuit 
wiring 1 8 are connected, thus completing the assembly. 

Furthermore, in cases where the circuit wiring 18 is integrally formed on the case 16, 
integration can also be accomplished by pasting thin flexible circuit boards on which multi-layer 
wiring is formed to the inside surfaces of the depth parts 16b of the case 16. 

In the above-mentioned embodiment, a case formed as a single integral body was indicated 
as the case 16; however, as is shown in Figures 3 and 4, it would also be possible to use a case 16 
in which an outer frame 16A which is made of stainless steel, etc., and which consists mainly of 
a front surface part 16a, and a square case body 16B made of aluminum, etc., which is used as 
the depth parts 16b, are combined [into a single unit]. In the above-mentioned outer frame 16A, 
joining parts 16cl are integrally formed by being respectively bent in the direction of depth from 
the outer peripheries of the four corner parts of the front surface part 16a, and fastening holes 1 7a 
are formed in these joining parts 16cl. Furthermore, in the above-mentioned case body 16B, 
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joining parts 16c2 are formed on the four comer parts of the depth parts 16b, and fastening holes 
17b are formed in these joining parts 16c2. Then, the joining parts 16cl of the outer frame 16A 
are joined to the outside surfaces of the joining parts 16cZ of the case body 16B, and these parts 
are joined into an integral unit by means of an adhesive agent, so that these parts are assembled 
as the case 16. In this case, the circuit wiring 1 8 may be integrally formed on the inside surfaces 
of the case body 1 6B. Then, [this assembly] may be tightened together with the tightening frame 
19 by means of the fastening holes 17a and 17b. 

In all of the above-mentioned embodiments, the respective tape carriers 13X and 13Y, 
driving IGs 12X and 12Y and the circuit wiring 18 are surrounded by the metal case 16; 
accordingly, these parts are electromagnetically shielded, and are also protected from external 
forces, etc., by this case 16. 

(Effect of the Invention) 

In the invention of Claim 1, the tape carriers that are connected to the liquid crystal panel are 
bent in the direction of depth with respect to the connecting surfaces in the vicinity of the 
outsides of the connection parts, and these connection parts and bent portions are covered from 
the outside by the case. Furthermore, the connection parts are pressed from the front side by the 
front surface part of the case. Accordingly, no external force oriented in the stripping direction is 
applied to the connection parts, so that faulty connections are not generated in the terminal 
portions of the liquid crystal panel, and a good connected state is maintained so that reliability is 
improved. Furthermore, since the tape carriers and case are both bent in the direction of depth 
with respect to the front surface of the liquid crystal panel, and since the circuit wiring is formed 
as an integral part of the case, the number of parts can be reduced, and these parts can be made 
thinner, thus making it possible to achieve a conspicuous reduction in the width of the frame 
edge portions surrounding the liquid crystal panel, so that the size of the external shape can be 
reduced relative to the display area of the liquid crystal panel, and [the device] can be made more 
compact. In addition, the role of an electromagnetic shield can also be played by the metal case. 

In the invention of Claim 2, since an outer frame and a case body on which the circuit wiring 
is formed are individually manufactured and joined by bonding in the formation of the case, the 
manufacture of the case is facilitated. 

In the invention of Claim 3, since the regions of the liquid crystal panel and tape carriers that 
are connected by anisotropic conductive films are clamped from the inside and outside by the 
front surface part of the case and the retaining part of the tightening frame, and since the depth 
parts of the case and the tightening parts of the tightening frame are tightened and fastened at the 
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comer parts of the display panel, sufficient tightening can easily be accomplished, so that a 
stable connected state can be obtained. 

In the invention of Claim 4, there are no corner parts on the glass substrates that form the 
maximum external size of the liquid crystal panel; accordingly, the above-mentioned tightening 
can easily be performed without increasing the external size, so that [the device] can easily be 
formed with a small size. 

4. Brief Description of the Drawings 

Figure 1 is an exploded perspective view which shows one embodiment of the liquid crystal 
display device of the present invention. Figure 2 is a sectional view which shows the assembled 
state [of the device shown] in Figure 1. Figure 3 is a partial sectional view which shows another 
embodiment of the liquid crystal display device of the present invention. Figure 4 is an exploded 
perspective view of the case shown in Figure 3, Figure 5 is a sectional view which shows a 
conventional device. 

11... Liquid crystal panel; 11A, 11B... Glass substrates; 12X, 12Y... Driving ICs; 
13X, 13Y... Tape carriers; 16... Case; 16a... Front surface part; 16b... Depth parts; 18... Circuit 
wiring; 19... Tightening frame; 19a... Retaining part; 19b... Tightening parts; 16A... Outer 
frame; 16B... Case body; 16cl, 16c2... Joining parts. 
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ii: 

11A, 11B: 
12X: 
13: 
16: 
16a: 
16b: 
18: 
19: 
19a: 
19b: 



Liquid crystal panel 
Glass substrates 
Driving ICs 
Tape carriers 
Case 

Front surface part 
Depth parts 
Circuit wiring 
Tightening frame 
Retaining part 
Tightening parts 



Figure 1 
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